The solution for an angular dislocation allows one to construct the fields for any polygonal loop by superposition. The paper presents the displacements induced by the angular dislocation in an elastic half space. In view of potential applications in geophysics, particular attention is paid to the elastic fields at the free surface. The surface data are seen to exhibit a very simple dependence on the elastic constants.
Introduction
The classical concept of a Volterra dislocation involves two requirements. The first is that the cut not terminate inside the material. The body must therefore be multiply connected, and the cut has to reduce its connectivity at least by one. The second requirement is that the relative motion of one side of the cut with respect to the other, or the discontinuity in the displacement field is of the same form in position coordinates as the infinitesimal motion of a rigid body. The consequences of these conditions are that the mechanical operation of dislocating induces strain that is continuous at the cut. Whereas traction must be continuous at the cut on account of Newton's third law, continuity of strain in the elastic body implies continuity of all components of stress. If the first requirement is discarded, and the cut is allowed to terminate inside the material, the elastic fields are singular at the edge of the cut. Dislocations of this type which are of particular interest in materials science and have recently gained applications in geophysics could justly be called singular Volterra dislocations. A simplifying feature of singular Volterra dislocations is that the strain and stress fields depend only on the boundary of the cut and
Approach
There is no loss in generality by taking one leg of the angular dislocation as perpendicular to the surface of the half space, since any other angular dislocation can be obtained by superposition. The angular dislocation considered thus lies in a plane normal to the free surface. The dislocation is also made to coincide with one of the coordinate planes (Y3, Yl), as shown in Fig. 1 . It may be noted that the specific configuration treated here is particularly convenient for generating closed polygonal loops. The solution for any interior action in the elastic half space can be constructed by modifying the fields that would be induced by the same action in the whole space. Thus consider an angular dislocation in the infinitely extended material, placed in the region x3 = Y3 + a > 0 and having the relation to the coordinate axes indicated in Fig. 1 . The components of the Burgers vector of this dislocation in the yi-system are (B1, B2, B3).
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The single angular dislocation in the infinitely extended material leads to tractions on the plane x3 = 0 that contain both normal (2733) and shearing (2723, Z31) components. The shearing tractions on the plane x3 = 0 can be eliminated, however, by putting in the infinitely extended material a second dislocation that is a mirror image of the first dislocation across the plane x3 --0 and has the direction ~ indicated in Fig. 1 . For the Burgers vectors (B1,0, 0) and (0, BE, 0) of the first dislocation or Cases I and II, respectively, the image dislocation has the same Burgers vector as the dislocation in xs > 0. For (0, 0, B3) or Case III, on the other hand, the image dislocation must have the opposite Burgers vector. It also may be noted that adding the image dislocation simply doubles the normal traction on x3 = 0 induced by the original dislocation. The calculations are facilitated if a coordinate system is attached to each leg of the dislocation and its image, as shown in Fig. 1 In order to obtain a free surface at x3 = 0, the remaining task is to cancel the normal tractions induced by the given dislocation and its image. This is, however, a standard problem for the elastic half space 1-3] which can be treated by means of a single harmonic function -d that is regular in x3 > 0. The displacement derived from .4 is given by 
Several combinations of elementary functions appear frequently in the expressions for the field quantities, which makes it convenient to adopt the following abbreviations: 
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Finally it may be noted that the subsequent expressions for the elastic fields are restricted to the angles -n/2 < fl < n/2. Iffl is outside this interval, the slanting leg of the image dislocation cuts into the half space, and an additional dislocation appears in the material. It is a simple matter, however, to overcome this difficulty, as will be explained later.
Case I: Burgers vector (B1, O, O)
The displacement induced in the infinitely extended material by the given dislocation and its image is obtained by simply superposing the fields given by Yoffe [ 1] . The components of this displacement in the coordinate system yi are
The normal traction on the plane x 3 = Y3 q-a -----0 due to the dislocation and its image is 2 {(
The potential that is related to the displacement through (2) and clears the surface x3 = y3+a = 0 of the tractions given by (8) is
The components of displacement derived from the given potential A and which constitute the corrective part of the solution are in the Yi coordinate system 2 The derivations for angular dislocations and related configurations are greatly facilitated through the tables provided by Dixon [4] .
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(1 -2v)y-z c°s fl c°t fl (c°s fl + R) + R+~3 The solution for this case is specified by the following expressions: Of particular interest in geophysical applications is the displacement at the free surface, because it is the most readily measured quantity. It can be shown that the displacement at the surface depends linearly on Poisson's ratio for any dislocation configuration [5] . 3 It requires, however, some fairly tedious manipulations to bring out this dependence starting with the general expressions given in the previous sections, and it is worth while to record the results.
Case I:
yZ(R sin/3-Yl) cos/3
--R(R --za) '
(30)
Case II:
Case III: (39)
Strain at the surface
The strain in the Yi coordinate system is
rlij = 2 \t?y i + gy~]"
The components q23 and qal vanish at the free surface on account of the boundary conditions. The remaining components at the surface (x3 = Y3 + a = 0) are given below.
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If the surface of an elastic half space is subjected to normal tractions only, the normal components of strain at the surface are related through the Lam6 condition. This condition gives for the corrective part of the solution
where q~s denotes strain derived from the displacement v~. Since the surface of the half space is free of tractions, Hooke's law for the total strain leads to (1 -2v)q33 + Vrlkk = 0.
(54)
Combining (53) and (54) 
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where ~/~ is strain derived from the displacement v~. It is seen from (55) and (56) that part of the strain at the surface can be found without knowledge of the corrective part of the solution which is specified by the potential A. It also may be noted that the strain components qa 1,/722 and ~]12 at the surface depend linearly on Poisson's ratio for Cases I and II, and contain no elastic constants for Case III.
Rotation at the surface
The rotation tensor, defined as
is the antisymmetric part of the displacement gradient Ovj/Ox,. Although the quantities of principal interest in geophysical applications are the tilts or components with mixed subscripts of the displacement gradient at the surface, it is convenient to list the components of the rotation tensor, because they can be combined with the components of strain to yield the tilts, and fewer and shorter expressions need be given.
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Conclusion
As mentioned before, the formulas given for the elastic fields of the angular dislocation are valid only for angles -n/2 < fl < n/2. Otherwise the slanting leg of the image dislocation cuts into the half space Xa > 0 and gives an additional dislocation in the material. This fact can be disregarded if angular dislocations are used to construct by superposition a closed polygonal loop. In such case, the undesired contributions of the angular image dislocations cancel automatically.
Nevertheless, an angular dislocation such that the slanting leg terminates at the surface is a valid problem in its own right and, furthermore, it is needed in the construction of open polygonal dislocations that start and terminate at the surface. As indicated in Fig. 2 , however, the angular dislocation piercing the surface can be obtained by super- posing an angular dislocation with -n/2 < fl < n/2 and a straight dislocation which terminates at the surface. The elastic fields for the latter have been given by Yoffe [7] .
